Oi- Do 



> 0 



A- 

PTO/SB/05 (2-980 ] 



_Beasg ,tff>e a plus sign (+) inside this box _ > Approved for use through 9/30/00. OMB 0651-0032 

g^^g H Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 

jtSs paperwork RedjjgtigjiAcloMj^^ are required to respond to a collectionj>fj^ valid OMB control number. 



in 



: H 

i O 



UTILITY 
PATENT APPLICATION 
TRANSMITTAL 



'Only for new nonprovtstonal applications under 37 CFR 1.53(b)) 



Attorney Docket No. 



30-GF-1092 



First Named Inventor or Application Identifier 



Title 



Daniel W. Sexton 



Methods And Systems For Interfacing Small Device T< 
Computer Networks £ 



Express Mail Label No 



EL319728933US 



so 



SO 



APPLICATION ELEMENTS 

See MPEP chapter 600 concerning utility patent application contents 



Assistant Commissioner for Patents 
ADDRESS TO- Box Patent Application 
Washington, DC 20231 



'm 

Lf)' 
11V 



|X | Fee Transmittal Form Ce.gr, PTO/SB/17) 

(Submit an original, and a duplicate for fee processing) 



□ 



Microfiche Computer Program (Appendix) 



Specification 

(Preferred arrangement set forth below) 

- Descriptive title of the Invention 

- Cross References to Related Applications 

- Statement Regarding Fed sponsored R&D 

- Reference to Microfiche Appendix 

- Background of the Invention 

- Brief Summary of the Invention 

- Brief Description of the Drawings (if filed) 

- Detailed Description 

- Claim(s) 

- Abstract of the Disclosure 

Drawing(s) (35 USC 1 13) [Total Sheets 

[Total Pages 
Newly executed (original or copy) 



[Total Pages 



Nucleotide and/or Amino Acid Sequence Submission 
(If applicable, all necessary) 



Computer Readable Copy 

Paper Copy (identical to computer copy) 

Statement verifying identity of above copies 



3.; 



4.;.. ,.Oath or Declaration 



11 



□ 



J* 



I I Copy from a prior application (37 CFR 1 63(d)) 

(for continuation/divisional with Box 17 completed) 

. . [Note Box 5 below) 

i. | | DELETION OF INVENTORfS) 

Signed statement attached deleting inventor(s) named 
in the prior application, see 37 CFR 1 63(d)(2) and 
1.33(b) 

Incorporation by Reference (useable if Box 4b is checked) 
The entire disclosure of the prior application, from which a copy of the 
oath or declaration is supplied under Box 4b, is considered as being part 
of the disclosure of the accompanying application and is hereby 
incorporated by reference therein 



ACCOMPANYING APPLICATION PARTS 



8 
9 

10 
11. 

12 
13 

14 

15 
16 



Lx_ Assignment Papers (cover sheet & documents)) 

□ 

37 CFR 3.73(b) Statement 
(when there is an assignee) 



Power of Attorney 



English Translation Document (if applicable) 



X 

□ 
□ 



Information Disclosure 
Statement (IDS)/PTO-1449 

Preliminary Amendment 



Return Receipt Postcard (MPEP 503) 
(Should be specifically itemized) 



Copies of IDS 
Citations 



Small Entity 
Statement(s) 
(PTO/SB/09-12) 



□ 



Statement filed in prior application, 
Status still proper and desired 



Certified Copy of Priority Document(s) 
(If foreign priority is claimed) 

Other. Express Mail Certificate 



N .°75f9R } JB.M$ L*Jj fN ORDER TO BE ENTITLED TO PAY SMALL ENTITY FEES, A SMALL 
L-Nll l Y STATEMENT IS REQUIRED (37 C F R §1 27), EXCEPT IF ONE FILED IN A PRIOR 
APPLICATION IS RELIED UPON (37 C F R § 1 28), 



1 7 - Jfa CONTINUING APPLICATION, check appropriate box and supply the requis 

U Continuation Fj Divisional I I Continuation-in-pan 
Prior applicator) information Examiner urdbp/Art Unit 


te information- 

(CIP) of prior application No 


18. CORRESPONDENCE ADDRESS 


| j Customer Nur 


• (Insert Customer No ar Attach bar code label here) \ 


or |X j Correspondence address below 




NAME 


John S, Beulick 


Armstrong Teasdale LLP 


ADDRESS 


One Metropolitan Square 


Suite 2600 


CITY 


St Louis STATE 


MO 


ZIP CODE 63102-2740 


COUNTRY 


U-SA TELEPHONE 


(314) 621-5070 


FAX (314)621-5065 



Name (Print/type) 


Patrick W. Rasche 


Registration No (Attorney/Agent) 


37,916 


Signature 




Date 





f^f^T statemen,: Tni ? f ° r ;" ' s estimated to take 0.2 hours to complete. Time will vary depending upon the needs of the individual case. Any comments on the 

I^FEESoScOMPL^ FORMs'ro ™i^^« 5 to 4?n , °i?; e A Chi -'I "fT"*'?' ° ffic * ™ en < and tradema * Omce, Washington, ™DO NOT 

otiNu i-ttt) uk ouMrLt i tu forms TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 20231. 



PATENT 
30-GF-1092 



CERTIFICATE OF MAILING BY EXPRESS MAIL TO 
THE COMMISSIONER OF PATENTS AND TRADEMARKS 



Express Mail mailing label number: EL3I9728933US 



Date of Mailing: March 3, 2000 

I certify that the attached complete utility patent application claiming benefit of Provisional 
Application Serial Number 60/173,586 filed December 29, 1999, of Daniel W. Sexton and 
Andrew M. Lacy for METHODS AND SYSTEMS FOR INTERFACING SMALL 
DEVICES TO COMPUTER NETWORKS, including: 

Certificate of Mailing Via Express Mail (1 page) 

Patent Application Transmittal (1 page) 

Fee Transmittal (1 page) (in duplicate) 

Declaration (2 pages) 

Assignment (2 pgs.) and Assignment Recordation Form (1 pg.) (in duplicate) 

Four (4) pages of specification; four (4) pages of claims; one (1) page of 
abstract 

One (1) sheets of drawings 
Return post card 

is being deposited with the United States Postal Service "Express Mail Post Office to 
Addressee" service under 37 C.F.R. §1.10 on the date indicated above in an envelope 
addressed to Box PATENT APPLICATION, Assistant Commissioner for Patents 
Washington, D.C. 20231. 

Patrick W. Rasche 
Reg. No. 37,916 
Armstrong Teasdale LLP 
, One Metropolitan Square, Suite 2600 
St. Louis, MO 63102-2740 
314/621-5070 



30-GF-1092 
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METHODS AND SYSTEMS FOR INTERFACING 
SMALL DEVICES TO COMPUTER NETWORKS 

CROSS REFERENCE TO RELATED APPLICATIONS 

This application claims the benefit of U.S. Provisional Application No. 
60/173,586, filed December 29, 1999, which is hereby incorporated by reference in its 
entirety. 

BACKGROUND OF THE INVENTION 

The present invention relates to programmable logic controllers (PLC) 
5 and I/O (input/output) product network interfacing methods, and more particularly to 
methods for interfacing such devices to larger computer networks, such as the 
Internet. 

Small programmable logic controllers (PLCs) and I/O products are 
known that communicate to other PLCs via a host of specialized networks, or via 

10 dedicated ports to configuration and monitoring devices. These specialized networks 
and dedicated ports can be used to provide data and programming for the devices 
connected thereto. However, the reach of specialized networks is usually limited. 
The Internet provides global or nearly global coverage, and can be reached by literally 
millions of personal computers (PCs). Users have come to accept and understand the 

15 look and feel of Internet browsers, and have come to expect that all of the information 
they need to perform their work tasks are available to them via these browsers. 
Nevertheless, only rarely are small PLCs and I/O products connected to information 
networks such as Ethernet or Internet infrastructure networks, because such 
connections are too resource-costly. One known device communicates directly with 

20 the Internet using a web browser, and thus requires that the overhead associated with 
the Internet network interface and web browser be built into the device. 

It would be advantageous to combine I/O and PLC communications 
with the Internet's wide reach and ability to supply information, and to do so without 
adding significantly to the overhead burden of these small devices. It would further 
25 be advantageous to provide the capability of providing users with the "look and feel" 
of a PC-Internet interface. 
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BRIEF SUMMARY OF THE INVENTION 

There is therefore provided, in one embodiment of the present 
invention, a method for communicating with a device such as a programmable logic 
controller (PLC) or an I/O device, the method including steps of: interconnecting the 
device to a personal computer (PC) running a web browser; and running an 
5 application on the PC that launches the web browser to an initial page and uploads a 
web browser applet or active x object from the device to the PC via the 
interconnection. 

The above-described embodiment combines PLC and/or I/O 
communications with the Internet's wide reach and ability to supply information, and 
10 does so with the "look and feel" of a PC-Internet interface without adding 
significantly to the overhead burden of these small devices. 

td BRIEF DESCRIPTION OF THE DRAWINGS 

\1 Figure 1 is a block diagram of an exemplary interconnection of 

: n components suitable for practicing one embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

i7 A block diagram of an exemplary interconnection of components 

£15 suitable for practicing one embodiment of the present invention is shown in Figure 1. 
;: ; A PC 10 is electronically linked to a PLC or I/O device 20 through an electronic link 

R 30. The communication mechanism of link 30 is of any type, for example, a 

proprietary communications link or a standard network. PLC or I/O device 20 
supplies PC 10 with code which PC 10 uses in conjunction with a standard web 
20 browser to retrieve information and run applications. For example, information is 
retrieved and applications are run from or through a web server 40 communicating 
with PC 10 via Internet 50, or the information and applications reside locally in PC 
10. An applet or active x object loaded into the browser of PC 10 from PLC or I/O 
device 20 enables data to be retrieved and monitored from device 20, allows device 20 
25 to request data and applications to be loaded from server 40 or locally for display at 
PC 10. Once loaded, the applet or active x object in PC 10 also allows server 40 to 
retrieve information from device 20 through PC 10 and allows server 40 to download 
information to device 20. In one embodiment, device 20 has other intelligent devices 
60 connected to it and exchanging communication therewith, for example, a PLC 20 
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with multiple intelligent modules 60. Modules 60 also communicate through PLC 20 
to PC 10 through link 30 and through the browser running on PC 10. 

In one embodiment of the present invention, an application within PC 
10 is triggered by a user. Triggering of the application establishes communication to 
device 20, initiates a standard web browser on PC 10, loads an applet or active x 
object and points the browser to an appropriate web page either stored locally on PC 
10 or on web server 40 (if PC 10 is connected to Internet 50). 

Device 20 does not directly communicate with Internet 50. Instead, the 
web browser that is launched on PC 10 and an applet or active x object provided by 
device 20 and uploaded to PC 10 provide what appears to a user as a bridge between 
device 20 and another network such as Internet 50, connecting device 20 and network 
such as Internet 50 through PC 10 and the browser. Once communication between PC 
10 and device 20 is established by an application started by the user on PC 10, for 
example, a web browser that supports applets or active x objects takes over and 
provides additional functionality. In particular, additional information, programs, and 
applications are fetched as needed either locally on PC 10 or over Internet 50. Thus, 
local device 20 appears to the user as a web-enabled product, without the cost and 
overhead of providing an actual web connection to the device. 

In one embodiment, for example, information about device 20, such as 
a data sheet, application information, current or latest firmware revision, 
configuration, or programming software, is automatically received when device 20 is 
connected as shown in Figure 1 . The information is compared to information stored 
in server (40) to verify correct or latest revision is in PLC (20). 

In another embodiment, communication is provided between PC 10 
and programmable logic controller (PLC) or I/O device 20. Communication is 
accomplished by electrically interconnecting the device to a personal computer (PC) 
10; and running an application on PC 10 that launches a web browser to an initial 
page and uploads a web browser applet or active x object from device 20 to PC 10 via 
the interconnection. The initial page, for example, is one stored on PC 10 itself or on 
server 40 connected to PC 10 by a network, such as Internet 50. (An initial page from 
device 20 to PC 10 could also be uploaded along with the web browser applet or 
active x object, and it is not meant to exclude embodiments that do so.) In one 
embodiment, data is communicated or exchanged between PC 10 and device 20, 
under control of the web browser and web browser applet or active x object. In an 
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embodiment in which PC 10 is in communication with server 40 on network, such as 
Internet 50 and in which the interconnection between device 10 and personal 
computer 20 is separate from network, such as Internet 50, PC 10 automatically 
retrieves data specified by the web browser applet or active x object from server 40 
5 via network, such as Internet 50, For example, data relating to device 20 is retrieved 
and displayed in a window of the web browser, data comprising an executable 
application is received from PC 10 and the executable application is executed by 
device 20 after downloading, or data received from server 40 is downloaded to the 
device. In one embodiment, data transfer from device 20 to server 40 occurs via the 
10 web browser. ("Via the web browser" should be construed as including transfers 
aided by the web browser applet or active x object.) In yet another embodiment, 
rather than automatically retrieving data from server 40, data is retrieved from that 
which is locally stored on PC 20. 

% In one embodiment in which device 20 is electronically coupled to a 

: J15 plurality of intelligent modules 60, selective communication of data between 

!^ intelligent modules 60 and server 40 occurs, via device 20, the interconnection, the 

jj web browser, and the web browser applet or active x object. 

! ^ Although in several embodiments described herein, data is transferred 

p~ between server 40 on network, such as Internet 50, and the web browser running on 

L 20 PC 10 and/or device 20, in other embodiments, no server is required or utilized. In 

;^ these other embodiments, data is transferred between PC 10 itself (e.g., local storage 

r: on PC 10) and the PC web browser and/or device 20. 

It will be recognized that the embodiments of the present invention 
disclosed herein combine I/O and PLC communications with the Internet's wide reach 
25 and ability to supply information, and do so without adding significantly to the 
overhead burden of these small devices. Furthermore, the "look and feel" of a PC- 
Internet interface is provided. 

Although the present invention has been described in detail by 
reference to various specific embodiments, it will be understood that various 
30 modifications of the embodiments described herein are possible without departing 
from the scope and spirit of the invention. Accordingly, the spirit and scope of the 
invention are to be limited only by the terms of the appended claims and their 
equivalents. 
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WHAT IS CLAIMED IS: 

1/ A method for communicating with a device selected from the group 
consisting of/programmable logic controllers (PLC) and I/O devices, said method 
comprising4he steps of: 

interconnecting the device to a personal computer (PC) running a web 

5 browser; and 

running an application on the PC that launches the web browser to an 
initial page and uploads a web browser applet or active x object from the device to the 
PC via the interconnection. 

2. A method in accordance with Claim 1 further comprising the step of 
10 electronically communicating data between the PC and the device, under control of 

the web browser and web browser applet or active x object. 

3. A method in accordance with Claim 1 wherein the PC is in 
communication with a server on a network, the interconnection between the device 
and the personal computer is separate from the network, and further comprising the 

15 step of the PC automatically retrieving data specified by the web browser applet or 
active x object from the server on the network. 

4. A method in accordance with Claim 3 wherein the data retrieved 
from the server on the network comprises information about the device. 

5. A method in accordance with Claim 4 further comprising the step of 
20 displaying the information about the device in a web browser window. 

6. A method in accordance with Claim 3 wherein the data retrieved 
from the server on the network comprises an executable application, and further 
comprising the step of executing the executable application. 

7. A method in accordance with Claim 3 further comprising the step of 
25 downloading the data received from the server to the device. 

8. A method in accordance with Claim 3 further comprising the step of 
transferring data from the device to the server via the web browser. 
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9. A method in accordance with Claim 3 wherein the device is 
electronically coupled to a plurality of intelligent modules, and further comprising the 
step of selectively communicating data between the intelligent modules and the 
server, via the device, the interconnection, the web browser, and the web browser 

5 applet or active x object. 

1 0. A method in accordance with Claim 1 and further comprising the 
step of automatically retrieving data specified by the web browser applet or active x 
object from the PC to the device. 

11. A method in accordance with Claim 1 further comprising the step 
10 of transferring data from the device to the PC via the web browser. 

12. A method in accordance with Claim 1 wherein the device is 
electronically coupled to a plurality of intelligent modules, and further comprising the 
step of selectively communicating data between the intelligent modules and the PC, 
via the device, the interconnection, the web browser, and the web browser applet or 

15 active x object. 

Ls. A system configured to allow indirect communication with a 
network, said«ystem comprising: 

a computer; 

a device without an network interface selected from the group 
20 consisting of programmable logic controllers (PLC) and I/O devices, said device 
further comprising a web browser applet or active x object; and 

an interconnection between said computer and said device, 

said computer configured with an interface to the network, a web 
browser, and an application that launches the web browser to an initial page and 
25 uploads the web browser applet or active x object from the device to the computer via 
said interconnection. 

14. A system in accordance with Claim 13 wherein the web browser 
and web browser applet or active x object are configured to control electronic data 
communication between said computer and said device. 

30 
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15. A system in accordance with Claim 13 wherein said computer 
configured to communicate with a server on a network, wherein said interconnection 
between said device and said computer is separate from the network. 

16. A system in accordance with Claim 15 wherein said computer 
further configured to automatically retrieve data specified by the web browser applet 
or active x object from the server on the network. 

17. A system in accordance with Claim 16 wherein the data retrieved 
from the server on the network comprises information about said device. 

18. A system in accordance with Claim 17 wherein said computer 
configured to display the information about said device in a web browser window. 

19. A system in accordance with Claim 16 wherein the data retrieved 
from the server on the network comprises an executable application, said computer 
configured to execute the executable application. 

20. A system in accordance with Claim 16 wherein said computer 
configured to download the data received from the server to said device. 

21. A system in accordance with Claim 16 wherein said computer 
configured to transfer data from said device to the server via the web browser. 

22. A system in accordance with Claim 16 wherein said device 
configured to be electronically coupled to a plurality of intelligent modules, said 
computer configured to selectively communicate data between the intelligent modules 
and the server, via said device, said interconnection, the web browser, and the web 
browser applet or active x object. 

23. A system in accordance with Claim 13 wherein said computer 
configured to automatically transfer data specified by the web browser applet or active 
x object from said computer to said device. 

24. A system in accordance with Claim 13 wherein said computer 
configured to transfer data from said device to said computer via the web browser. 
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25. A system in accordance with Claim 13 wherein said device is 
electronically coupled to a plurality of intelligent modules, said device configured to 
selectively communicate data between the intelligent modules and said computer, via 
said device, said interconnection, the web browser, and the web browser applet or 
active x object. 

26. A system in accordance with Claim 13 wherein the network is the 

Internet. 
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METHODS AND SYSTEMS FOR INTERFACING 
SMALL DEVICES TO COMPUTER NETWORKS 

ABSTRACT OF THE DISCLOSURE 

In one aspect, the invention is a method for communicating with a 
device such as a programmable logic controller (PLC) or an I/O device. The method 
includes steps of: interconnecting the device to a personal computer (PC) running a 
web browser; and running an application on the PC that launches the web browser to 
an initial page and uploads a web browser applet or active x object from the device to 
the PC via the interconnection. 

The above-described embodiment combines PLC and/or I/O 
communications with the Internet's wide reach and ability to supply information, and 
does so with the "look and feel" of a PC-Internet interface without adding 
significantly to the overhead burden of these small devices. 
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